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Abstract (Basic): JP 2002287708 A 

NOVELTY - A frame (144) consists of sub-frames (145-147) which are 
switched ON and OFF in different periods. The electric potential (113) 
of counter electrode is reversed during switching OFF state, based on 
which electric potential (112) of a pixel electrode is adjusted. The 
polarity of the voltage applied to liquid crystal layer is changed 
based on the potential of the counter electrode. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for liquid 
crystal display device. 

USE - For driving liquid crystal display device (claimed) in 
electronic device. 

ADVANTAGE - Reduces the burden of driving circuit and pixel TFT by 
carrying out drive of counter electrode. Low transistor can withstand 
breakdown voltage and hence display device is cheaply produced. 
Improves mass production property, since manufacturing process time is 
shortened. Since a color filter is unnecessary, high intensity, 
definitive display is realized. 

DESCRIPTION OF DRAWING(S) - The figure explains the drive method of 
the liquid crystal display device. (Drawing includes non-English 
language text). 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a high quality display means in a liquid 
crystal display device to be manufactured at a low cost through a simple 
and easy processes. 

SOLUTION: A potential 113 of a counter electrode and a potential 112 of a 
pixel electrode are inverted for every frame. Since a signal voltage 
amplitude is reduced to a half or lower, transistors of low breakdown 
strength can be used for a signal driving circuit, a scanning side driving 
circuit, and pixel TFTs and the manufacturing processes are simplified. 
Moreover, to hide picture disturbance caused when the potential of the 
counter electrode is inverted, the potential of the counter electrode is 
inverted during the period in which all the light sources are turned off in 
a field sequential system in which the light sources are intermittently 
turned on. Thus, a high definition and high brightness liquid crystal 
display device can be manufactured at a low cost. 
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[0 0 4 2] ^tzimmz. m^^-r^mi^y 
yv-h.wm2<r>^-yyv-h,h. mmmi<D-v-yy 

ftLT^2>m3<D+)-7yi'-I±£&mi', WEB 3 ©U 

yy is-^z&^TttmmMvn&tfKfcis. mtzmfa 

1 ®*7*7 l^-A t MgSm 2 ©1t77 l^-AtC**^ 

x^ffi«tcEPio-r-5*)E©isttdWj-5 c t zwm. tf 
-5^a*^B©^«i7jffi{-jgffl-r-g> c 

[0 0 4 3] £fc*fgBJttSll©:7^-ARZ>*Sg2©:7 
l/-A«^-rtofcmi©-9-^7'U'-A, m2©it7 r 7'l/ 
-A, SB 3 ©+)-:/ 7 U— AR^4©it7*7l/-A*e 1 
^C0, WSem 1 ©•9-> r 7' U-A»4^T©3t***tSfl"UT 

v»*jam-p»»3. HtH2m2©-tj-y7i^-A«mi©5§7t 

U-Aitm 2 ©^7tfe©^^j0'LT^^)SBP^SrW 
b. MfBm4©-9-y7l/-Attm3©5g7tfe©7tM^ 
<TLTV^»3Pfl*#b, Hi(fBmi©ity7 1/-A{C^^ 
T»lRl*«0«ffi*«KCL, HfJfB*fia]*i©m&£S*fS 
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Rztmmm 2 ©? u-&\tm&m\zwmTz>mj£<DMii 

[0 0 4 4] &*3. #5B9ltC;fc^T;ltfffl@S©«fe*ra 
f*, #B8¥9 - 7 3 0 6 5m&mzid^Tffl7K2tltzm 

[0 0 4 5] *«Wtt*#l^l«*0«ffl:*»KC-r* 

fl-r-S^-r 5 >^£*«9!©Mftfc£:fo-&T£*.ntf& 
0!l*.fi£iM11flen&&. Ayf^'f h«(OiHnSlj:« 20 

«. 

[0 0 4 6] Ay*?-f HS©flR9ig«tt, * 
[0 0 4 7] ***«8«©iBS|ffcfl|^*A*-r*^*fe 

n*«to!n*a«**. *«wi^rn©Bft2r5SKfliir» 
scttitfw, <&\z. &m'AmW} j $>mm&mm\zm 
mt*z.iitftK3Li,to. &mm\zmxmn&m% &ts& 

[0 0 4 8] Jftltttttt. 3&&««iigJi. 

Witt. a *m ^ tut a v». ffiarc&OTWttttatt 
». *ji©B6i#5C-Tr*n«, &m\z*&BA\zmmTz> 

[0 0 4 9] *«W4**BThU^xa!©*Jia 
T^&o 50 
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[0050] *«WKJ:nw^fa«8*£aEM&Tsc 

£r»W*jRKB#3ft*«#«£E©fi«#ft«UT. 
fifiil«*S<)S:4i:. h5>5?X*©S*a. JMI9£ft 

[0 0 5 1] #««fl©h9>5>X*©*j«tt2N»#!t 

-Mist, ¥**jK©^**;WR«*i^T?#riisn 

fcffia«©7tt<MfBtt (V-X. HM» 

fz&\zmmm<n^i&®mm£^y*)\/misiih<Dffl\z&& 

*«W©K»*«6K±oTIS©«KMl:39t?I«t 
[0 0 5 2] #«9ite:J:ntf. ^ffitcMia^n^^a* 
[0 0 5 3] «T©**»*. *Jfi«K:*t»T*«W* 

[0 0 5 4] 

[*w ©*»©»«] mmmm i~\*nmi&m&® 1 * 
[0055] i^©*9— «*fr*BHi*»*"r*7 

U— A 14 411 £ 1 <&■*}■ Zfy V—k. 145t, IlO 
1t^7 l/-ilCi< ©-^^7 1 4 6 t, Sf§2 

ffl*77 l^-AlCigK & 3 U—A 14 7i^f> 

[0 0 5 6] HI (A) ttM*K«<ISAa-r**-f 3 
KUASWTS. ilWiJ-^lz-AMSC^TG 

,©THi^x*«-r«jfe*isi*«aj?*nat, g, ©th 
6«m*sns. i -3<Dj£&m<m®.t£ti 

TV»*MIB* 1 *¥JBIB (l7-f>«ffll48) £»«K 

ctfc-r*. G,©7Fwx£W-r*jfee*i!a*as?3ft 
T^*aim**i©5-f >«Mt-r*. cotkut, 
*wr*jfeaE*»c»«*nfcu*T f T*#-r*B*tc 
if^sn^ai, ^i;G 1 ©7Ki/7Stt 
***ieK*«snfc^T©H*T f T&mmm&£& 
2>o z\olt. &2<D?-<(>mffl\zi3\,*Tmmfcfr£>m 

#©A##&j££. 
[0 0 5 7] ±6IM1*££T©££*£'3bvr||Q£ 



I 
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—a 145 \z&tf2>mm^e>m^v>xjji)mT-rz>o 
[oo58] ma,v>j&&mm i49iii^ >mm i 4 

[0 0 5 9] X.€lZ, fg 2 (DVJy V- A 1 4 6 

Si, ®3CD-9-^7l/— A 1 4 7 5&iJ&S*. 
[0 0 6 0] i3©t^71/-A^$D, G, (DTK 

H3itT F T*»il«ii& 0 . 

[0 0 6 1] i:OJ:3S:»M**071/-AC^T 

StlS, 20 

[0 0 6 2] 01 (B) ttCOTKl/XSttSt* 
*K:fiS«LfcttjSoiB*K: , pt»T, El (C) «BEcd 
+*OIB*K:t>^»T. 01 (D) UG,07h>X^ 

tsmm^mu^To mi (b> ~@i (d> ic«ia^ 
nmvm&i 1 2a*msn?^s*i. *nfij«g©«{£i 1 

it\i*nm£Stez>wuwt*aLtsti*. 30 

[0 0 6 3] Z.<Dtz#>. 01 (E) 03tt«**jStfl-r*^ 

a « * t mm izftu * # jflutr \z l , < 1 *> is 1 
[0064] ytmo&fr. #&trcom<D?^ s.>tfe>m 

t LT3S 1 ©-y-^^ k-A^$5<!:fl:«i&^M 
fcU '>fj:< ifc^l<Dit'7'-7 1/— Afc*5HT^:T©iii 
3g©^a***^LfcVi|SiS9(D9 0~1 0 0%©BJ^,${c 

[0 0 6 5] 8EJ|&CT&ttC!>a$a%<?)fifiAtt. 
1 5 i®ft*t. SB3 0*3tfi03t«3&«j«<r-r*«3Wl 

5 2 <D&2t. % i oyftyt&<DytmtfM.tt-rz>mm 1 5 

[0 0 6 6] &:fc. 6 OH zcDifjB^Srt- 50 



#112 002-287708 
14 

71/— A©JSJ«H:fE*«lJ 1 6. 6msec, ^71/ 
— A©£8F.flte5. 5msecttnWK 7 

[0 0 6 7] UTV»*«8mt:**fiI*ao«fir 

[0068] mMMm2]*mm.Mt&*m2&m^x ! 8iL 
wz-r&o m2\ty^—)v K->—y >->■*• ju^comm 
xm&fR-r. wnkm\zwM2tiz>n&<DffiViitf-y-7'7u 
-2*mzm&z>&&nmm&i tmmmm2<Dm^x& 

[0 0 6 9] 1007l^-Al 1 8«, mi<D^yyU 
-A120t, m2CO-*)-yyU—Al 21t, g§3©+f- 

yyu— a 122 ta^&s. ?g i w^iz-a-s 
3CD-y^7^— a«. ^-rtifcmfe©iii^5r^-r^)+>- 

771/-ATSI.. Sfc, ^1 fflD-7'71'- A~Sg3© 

i^-Att. ^rnbxmmm-rzm 1 omm 1 
2 3 £>e»wwrr*SB2 coshf^ 1 2 4 i^#T-5» 
[0070] 02 (a) \tmmizm^&xti2ti2>$"( 

commtt&m^&z z>$\ ^m'AmmzTm 

^A^^nsTt^^s^^snTi^WF^tc, id 

frisjzg\ / *mm^£.m\zm*ir&Ai>zti%o mmofe 
&mizmiifci,itmmTFTAmmvtmzte2>iis, <dt 
vi'y.&m-rzmm&frz (1, 1) oBi^ijtn 

^fl^CDA^T&^n-S,, -E-UTje^SjCOy Hl/X£# 
-T-Sm^. S.dTHl/X^tt^S. S.07H 

px«rwrs«^^^iij^{cm^A^$n-5)< > *l 

TS.CDZh'^X^W-r^m^^e (m, l) ©B5if 

tcm^A?3$n-5<h, ^{'2fTe<D^Si^(tttggLfc 

mVtz (1. 2) CDB9R»&M^ (m, 2) ©Bifi^<fc 

TtBiitTFT^jltKSgfCftSi: (1, n) 
*«-r*H*36>60^c (m, n) <07HU7S#t41 

[0071] i-oo^mtm^nx^^iy^ym 
m i 4 7 ©»tcDffia^»iw i 4 8 «Ms^A^sn 

[0 0 7 2] 0 2 (B) (1, 1) OTKl/XStt 
*H5!lt-*3ViT. 02 (C) ttB®(D^*{cabS@I^{C 
*5V^T. 0 2 (D) « (m, n) 07KI/7s*tt5I 
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[0073] tt\zmm<Dn®:<DRfeizj:K)&mm.W}&z 

U ItfSfflifil 1 2 K>«&£S*P£L 

1 <D*)-7y 1^-Ail30it^7 I'-AtTrlRl— "C* 
0. Sgl (D^ZfyU- L,W^.Z(D^r-f-pi — A<hfg2 

[0 0 7 4] »fa*«©*(fl:#KeLT*»&*fr;&:< <hfc 

0 2 (D) ii&^Tjgl (Dlj-ZfyU—A 1 2 0 Z&HZii 

■oTmMZ-rzo t, (119) oNMircJBi ou-y^ 
u-A*tj&$t). isiB#ic*n6]mffi©iifiri i 3*^e-r 

©ITSSiS© (m, n) ©Miit(;:m##A7J$ti-5ii# 
j£T, (12 8) &Tm<o (m, n) ©HJRKflMltf* 

-5. 

[0 0 7 5] Z<Dfztt>. ttfanmon&tfRfcVTfrb 20 
**®«©«T«8*iStra&«. (m. n) ©B^lCff-Std* 

atj $ nH®^#T^-r^^iii#*^^$ n-s st 

[0 0 7 6] fcfc'U .*«fa«BEOSeflSK:«i;T»*K: 

aa***«to*fc«>. (m, n) (Dmmizfm&A7jz 

•e-fctsSKT*. uni:J;t), ^ico^S^Ttio 30 
-5. 0 2 (E) K3fc«*«£CT3ft*Mra 3t« 
126i, ^3©%^e©7tj|gl 2 7 

[0077] oso, ^w^M^mffi©* 

1 wyy is—&t>m%r?z>£mv%iztt\n}m&cDW,&<D 

[0 0 7 8] JBl©-y-^7U— AT^iflrU&3t«tt, IS 
—a, Ml 3 <DVy~y \s—I±\Z$>\,*T'bnVfott* AWT© 

[o 0 7 9] ^mmmmjzu^x. 171/-AB16. 

6msecOilTfeO, ilO1t77l/-A~I3 0 
■!t77k-Ali5. 5msec05Wti5. 
[0 0 8 0] **JS»JBtcJ:ti«. »l^J«ao«ffi*«R 
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tuvyyv- i±mz%tt>z>tzsb. ■mmm^mmwit^ 

tt£ <f fc "7 U y # - * 1 < T -5 ZL 1 *<T 

[0 0 8 1] -y-^7l/-A^<i:{CM[Sl«ao«{4 
1*3 2 ZXD^yy U— A\Z 1 im« 

[0082] mmmm3i^mmmm^m3^m^xm. 
wztz, 0 3 « 7 h > -> ^ ;U77 

7j?££:^"t\ 

[0 0 8 3] lOOiB^^^-r^^^— Al 2 9iZ*$ 
^T. sBl 0^7*71/- A~S6®*7*7l'-A« 
SS2n-l (n=l, 2, 3) <D**yy\s 

-&\mm&m*-r2>-*)-yyu-&T*$>9. miwy 

y V- A 13 0. 13 ©-^^7 A 132. SJ§ 5 <Z)+J" 
^7l/-A 1 3 4^^nfCffi^-r-5o IS? 2 n (n= 1 , 
2, 3) ©tJ-^7U-A«7tiS^SJtTL^IS^*-r-5t>- 
77 1/-AT35D, &2<D-V-yyU-& 1 3 1. 84© 
1/-A 13 3. 6 l^-A 1 3 5 ^dtl 

[0 0 8 4] El 3 (A) ttB^lcm^^»#iitf5"r 5 
1 5< >JBM 1 4 9 t«««*JB|Hl 1 5 0 

kux£^t. *^jEjg^©^s*^ecDKffij7jic: 

[0 0 8 5] 0 3 (B) ~0 3 (D) tt.- S-HSfcKBUD 

ttfammomtiL 1 1 3 . ni*«giomfi 1 1 2 

d*H«8T*^n-5. *f|pJ*H©ttftte, SKSD-77U 
— A~S§6 Wyy I/— A!C*5^iT^-Ttlt> 1 ff@CC>;£ 

vyyu—A&ithi£&hm^zzifamm(Dm&&&.$i.z 

[00 8 6] 03 (B) S (1, 1) CD7 Kl^X£#-r 
•SBiSlitCfcUT, 0 3 (C) teWffi<D<P£:iZ&Z>mmiZ 
*3V^T. 0 3 (D) tt (m, n) <DT K UX^mf^m 

[oo87] nmmm 1 . 2 {cj±-<t 

(D) ^fflViTiffiHj-r^,,, Sl©it77l/-A13 0i 
^2CD-y-^7l^-A 1 3 1 t&MlZtZ. To (13 
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6 ) ©BS&T* 1 a-Vrfy AsWfcS K) . T, (13 

7) ©Wrf2 0t^7l/- AAifeSO, T, (13 

8) Ofif^?i 3 0f ^7 l/-A^J 5. 1^7*71/- 
A3&«»**i:ra«rK:»iaj«S©«fflr**R<E-r*fc«>, ** 
fS]*Scr)@{4ttTo (13 6) ©B^-SiT, ( 1 3 7 ©S# 
J*) . T, (138) O^TSKtS. 

[0088] T, (154) ©H&&T3I 1 V— 
A£*JHT. T, (15 5) CDS#^T^2CD-y-y71/- 

(T,~T,. T,~T,) tt. ttASfcftlfc&ttEEftflg 

i W7y v—k. f% 2 ©it y~y u—J* t Tlftjt*M*«* 

«, ^ 1 ©1t7"7 U-Affll 1 ©tfii 1 3 9 t, M2 
Ot7"7 l^-A©Sg 2 ©*&H 14 0 i:Ttt*tffl^L 

[0 0 8 9] ti7l/-ATibl l S2n-l 
(n= 1 , 2, 3) Oit^U-At, CO-y-^^l^— 
A(C^-r«ffliac7W— AT*5I2 n (n= 1 . 2, 20 
3) ©•9-^7^-A<hT^ftBtcEnttl$n^«)E©i^*f 

tl2 0f7*7l'-Ai:T', *fi*Mta*«U<S^IC«tt 

Ai^4©-y-y7 1/-A<h©M«^5©1t^ , 7 l^-A 

[0 0 9 0] *mfi^figT«7 I/— A©J^»1/^ 16. 6 
msecTibO, SI 1 (D^y I— A~3I 6 W77 lx 
— A©JWfH#2. 8msecTa&-5. 

[0 0 9 1] 03 (E) tt, 3tt«*«J«*rr-5ffllBI** 30 
-T. il©t77l/-A, B3©-y-^*7l/-ARt>*^5 

[0 0 9 2] 0 5fC^t-^EE-Mjii^#ffi£WT&&il 

©<fc5tc. — ^©^©mji-eit^^n, — #©s 
gKftTjfeT-fcs. &mMMm<z>mmz£Q, mm^o 

ft s nr J5. A « fc »«£E U ^IflB t «c * 

[0 0 9 3] 0 5 (C*-T*JE— »S#*M£SjR-rttll8' 
»tt^5U7>hth«oai»!«tt«i|CDR2 4 0 2 50 
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US £ -tfX ;* * M<D t X t- 'J >X £ t«£ $ it fc* 

#^5£fti£il (^fJFPD Intelligence 1999. 2. p7. 8 
~p8 0 7 p l/Xyt-t^a) ^»T-3&§. 

[0094] m 5 K:*r«ffi-T»iMs»tt**rT**« 

OSD. &l(D-V7'7l'—&\Z£i^Tmi<Dmft.&<Dyt 
«14 1*jftjtrStt. ^3©it^7l^-AiC*5^T^2 
©*JtfiOJt«l 4 2£,&flr£-ti\ I5 0t7"7l/-A 
K*5V>Tai3©f£ftfe©ftMl 4 3^^flT$-B-ntiA 

[0 0 9 5] anSSfi©HJKe'e***e. j&fe 
©7tJlSrffl^T*5-^Sr-r-5fc«6. *H*6^J8Ttt 
fg 1 ©?Sftfe©ftilg£#fi, £ 2 ©^7te©^jlg^iit 

m3©^7te©7tas^#fet-r^ 0 

[0 0 9 6] *&ttfl?flBtt, #SfflD-7"7l/-ATSl 
JIKSg 1 ©«JE 1 3 9 ^EPttJb7c^{Cffi|&©-t)-^7 U- 

AT'is i ©«m tie«««*«sb < m&omfczm 2 ©« 

JEl 4 0£EP;!nrr «ffif©fllO *3»*WK*T%« 

**Ptw-r* 

[0 0 9 7] [**S^4]*^ifi^SgS:04*fflViTiK 

[0 0 9 8] ^1©71/-A1 0 0S.^2©71/-A 
10 111 10©*^-^^tlfclffl^€r^-r-5. * 
*^^tC*3^T, ^1©71/-A^ 2©7k-AiJ 
3 0~6 0Hz©l!)iii^;£-r<5£:i6tCl 6. 6mse 
c~3 3. 3msec©Sitt5ut^!ffJl/K * 
HJfiJBSBTte, 171/-AIJ16. 6msecO« 

[0 0 9 9] ^^-Jl/F^-y^v^^^iCT*^^ 
t^fc*, -y-^7U—AlC*5l.iT#fe©iii^*^$ 

n. B#»»jT«^$nfcmfe©B^e., nu- Ate 
*5^T*7-^©H^^^n-s>. ^-rnmrn 
!Bfc*v»TJs, ^©iii^^^-r-s-y-^^ l^-A (£ 

2 fflt7"7 1/-A~^4 ©^7*7 1/-A) ©M(C £T 
©^JS^fl-rStJ-^7 U-A (f§ 1 ©tt^7 U— A) 

[0 10 0] Il©7l/-A(JIl©11-7*7l/-Al 0 
2<h. i 1 ©tT"? 1/- A 2 ©1t77 U-A 1 

03t, m2co^y'yu-Alz'A<^3(Dij-y'yu-A 
i0 4<*:, m3<D-y-7yi—&iz#.<m4<DV7yu- 
A10 5i^^5. SfclSHtlC, m2coyu-Aitm 
1 ©it^W- A 1 0 6 i. Sll ©^l/- AfC^C 
m 2 0t7*7 U— A 10 7t, ?g 2 ©-y-^7 AtC^C 
<TI 3©*7"7l/-Al 0 8i. m3©-y-y7U-AIC 
*jK<'g,4V> J &y~y\s— A 1 0 9 tfrt>t£.2>. 
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[oioi] mico-y-yyu—^u. vjyv—Knm 
rase* fcfc'u ffii&iu&^s 

5i^l©^^71/-Alilmsec~8. 3msec 
Ol^tmtidWtL^. **lfi»JB"Ctt. SSI® 
^7I/-A(44. 1 5ms e c <Dmfflf?2>, 
[0 10 2] Wi2W7yU-&. I3©t^7l/-A 

mmtf&V^Z.£i)W&ls^. 3 0~6 OHzCDKjH* 
m&T&tz&\Z\Z'm2(D J *-7'-7l'-J±'~'m4<D J &-7~-7V 10 
— A©^BP B 1tt2. 7msec~7. 3msec tT3^ 

£3©tf:77U-ARtffl4©tf:7*:7l'— Ate4. 15 
msec 0iHi1"5. 

[0 10 3] fcU. *^Jg^«8T«^2©-y-^7l^- 
A, ^3»1*-^'>'U'-ARtX^4CD-y-^ r 71/-A<D^tl 

[0 104] 04 (A) «H*(Cff^*A^-r-5^-f 5 

[0105] 04 (b> ~04 (d) \z&mm&mm'? 
zmmm&^T. *M*ttWfra**u mmtwz&m 

?. 04 (B) ttG,©7FUX£*rr*M«KS« 
bfcffi*(©Hm«CO^T> 04 (C) teHEO+ffeWig 
SfKOVvr. 04 (D) teG„©7KU"X£*rr-£>;£3S 

«<t**-r. 04 (b) -04 (d) \z\tmmmm<Dn 30 

[0 10 6] »2©7U— A©36l©1J-:/:7l'— Al 0 
6(C*5UT^fRjtt@©«ffil 1 3dijRC-r*. mi ©7 
U— AttKftffl®. Sg2©:7^-A«Kte^©*f[fiJtt88 
0*ffi*Sipi: LTB$fg®ffi 1 1 2£P®5-r-5. 

^a»icin^^*jE«iii^«ffi©«{ji:i 1 2 £*f 

1 1 3 tCDm-Z&2>rcSb?& 1 ©71/-A 1 40 

0 0 HfcHTftSttOWEtf*. I2C071/-A10 1C 

-5. 

[0 10 7] ±T©tt«#raffT*m©-tf?':7l'— A 

1 0 2K4s«r»THi*K:A*-r*«#tt. m&comm&m 

fiEtSf 2 0*7'7 A 10 3 {C&^TBiSSKATjf 

sffl«tra-o«#tf-stfi«r». man*. 

1 ©1^:7*7 l/-AlC:fc^T*J|tcTOn£n-5ttEE©tt& 50 
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II 14iS«L<f5^iT. ^2CD-y-^7 1/-AtC 
[0 1 0 8] 04 (E) tt»3ttfi©a****(03t«ft 

[0109] m 2 <DV?7 1 05B3tfi««j* 

Xrr«JHN 1 1 5 fcfScfijfl*, SB 3 l^-ATIJi 

2 o»*fi*«jatfrr*jBiw 1 1 6c»m jmou-:? 

7U-ATttSB3©*ftft£j£*Tf *MW1 1 7 Jciffe 
ftljgXrr*. Sl0iJ-7"7l/- Att**ft««C9«ftj&<g 

a*an*. ^uT, ?g 1 wzfy \s—&-citytm&mtT 
[0110] 7^— ;n*->—5r>->^;i'*iCic«fcS7J7 

— ;ftft@ffi©ffi<4££iig£-&-5|gI!j£3a 
[0111] *^*MWXllBfti 1 ~ 3 iCtt^Tgft 

«j*tt. )R 1 u—Atz^T±T<D^tmmm 
^(DXij tm^MWzm&izuaibzmmtf 2 im^t>* r. 

if, ****** L*:ir»»flKj«:*-raSTKi«HBI*«^ 

[0112] «<»*A*r*ia«c**35t< bfctt 

£#B§UTt>&V>. ^KTJ-y-^^U— AtC*J^T-rTlC 

■*0KA-t:JI';0 t *'r«fc&. I2 0^7"71/- ATfr 

-So 

[0 1 13] *HH4>ft]|J*tt&H6~ 

gSgB©TFT^|5lB#{cf^M'r-57JfeJCOViTXg(Cfiec. 

ftiaBSat tt-t©»*«j«EIIST*-5 CMO S ESS*, 
l*«OI#TFTI:ttnft^STFTtS, 
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[0 114] £-T> 0 6 (A) {C^-T<t3IC, n — -> 
>f#L<D# 7 0 5 9*7^# 1 7 3 7-H=77>tS.E\Zft.m. 

y-f^7Xi5;i:©^7XA^fj5»S4 0 Q±.\zmt 

J&t*Ott«gtA»6iS*Till«4 0 1 SifME-r*. 00*. 

^7X7CVDftTSiH„ NH, , N,0#>$f£ 
SlSnSgf-fb^-ft^U 3>^4 01a£l0~20 0nm 
(»$b<«5 0-10 Onm) JgfiSU RfiltC S i 

h 4 , N,ofr*>ftm2nz>mitmt*mit->>ja>m4 io 

0 1b£50~200nm ($?£L><«1 0 0~1 5 0 
nm) <DmH\zmmM$LTZ>. *3fcJ6JMR"CttTa!!fflt4 0 
l*2IiitLT*l/t*«. Sf(i5«fe^J»©^@|gSfe 

a 2 m u±mm $ t v -cm®, l r t> & 

[0 115] Att¥*#Mt4 0 2-4 0 614. #,S«#f 
Aft^NMM^ 0 2-4 0 6©JP$«2 5-8 0 nm 

m*m#m<Dttn\zm.mztz^i!>^ <ff*i><«->u=i> 20 

Sfc«^'J n>^r*;PV-r7A (S i Ge) -StelS-E-QM 
|Eft-r«&AV>. 
[0116] !f-jBftfl:iSTl**R*#«:J«*ff« 

-f-1»YAGI/- If— . YVO, I/— If-SfflHS. 

^•5»£tt/i;uxfgigJiifc&3 ohz tu u— *f— x 30 

$M-SSS: 1 0 0-4 0 0mJ/cni ! (ft*i${Cte2 0 
0-3 0 OmJ/cm^iT-S. Sfc. YAGlz-f-^ffl 

-lOkHztU U— tf— X*JM*— $ES£3 0 0 — 
6 0 0mJ/cm' (f^fKHC«3 5 0-5 0 OmJ/cm' ) £T-5> 
t&lA. ^E-LTifll 00— 1 0 0 0//m, #J*J4~4 0 0 

-7^^) £8 0-9 8%£LTfto. 
[0 117] &W^i4 0 2~4 0 6*S 40 

of- vmmmA o 7 sjBfc-r*. y- hfe&it4 0 7 

0-15 0 nmtUT->U3>«r-g'tJ*6iSaBiT?^fi£-r 
-5c *3afi»!B-Cte, 1 2 0 nmOfSOKftaft'>U 

- v». m.tf,-lMI:->U=i>I!t£flH»-6»£fc:tt. 7"7X 
VCVDSTTEOS (Tetraelhyl Ortho Silicate) 
iO, <h£2g-&U SlSBE^4 OPa, S«fi^3 0 0— 50 
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4 0 0ttL., il^iSE (13. 5 6MHz) mti^S. 0 . 
5-0. 8W/cm 2 TSSt®$-&TJgp£T^)^t^T-#-5.. 
C©J;3ICLTfPM$n-g»m^-> l Ja>Mt4. ^-©&4 
0 0-5 0 0*C©^7x-;KcJ:0y-h*gi»atbT 

[0118] fbt, y- h*feiS!jK4 o 7±<cy-h« 

«£#J5fc"r.5ifc«>©56l ®«114 0 8 £$fS2©3»m®l 
4 0 9iSMt5. **lfi»*T«, Jgl©»tti|4 
0 8$TaNT5 0— 1 0 0 nmOJPStCJgfifcU $2 
©9J«BI4 0 9JWT*1 0 0-3 0 0 nm©JP£{C0fi£ 

[0 119] WMSr^fiSTSli^iCtt, W£^-y-.y h 

X^> (WF.) Sffi^SlCVDftTlSlct^Ctfe 

fctt<SJS8Mt*H*<B*#**0. Wgt©«IMStt2 0 m 

M*9 9. 9 9 9 9%©W37-y- v hSfflUi, 

j^p# tat* e. v>^mmv>m. xftn. n «t -5 

LTW^^^figf ^> diitCkO. JStri* 9 - 2 0 /* Q c 

[0 12 0] fc*s, #3lig?g<«Tte, !Bl©ig«g|4 0 
8STaN. «2OiiK4 0 9 5WtLfe^ H-ftl 
tiTa, W. Ti, Mo, Al. Cu*^S«tlfc7C 

»4. ^1©»«^*^>^;U (Ta) T?»J«U ^2© 
i»«Bt*Wd:"r*ffl*^to-a-, S 1 ©««8l*^k^> 
(TaN) TJ^)5gb, l2®ilg$Al^nffi 
*^t>*, mie>mmm : S:&fc*>9)l> (TaN) TJg 

[0 12 1] ifetc. 1/yX H:±5-7X^4 1 0-4 1 
5£ffi*figU «®RtXBE^*^fi£-r-5fc«6©^l©X-y 
^>yjn.H$:ff'5o *^^.Tt4ICP (Inductivel 
y Coupled Plasma : RSM8-&ffl:/5 X*V) X>>^>^ffi 
X-y^>yffl^XSrig-&b> lPaCffiTjT^i- 
^M«tIl:5 0 0»ORF (13.56MHz) ®7j£SAL 

fclOOKORF (13.56MHz) «73*gAL,. HSe<J{C 

ft©ie/t-f7x«ffi*BPiPTa. x-y^>^^x*jg 

[0 12 2] LT, JBIOH— t!>4'«LaSfT^. n 

ais##-r*^««7c***jp-r*. (0 6 (b) ) h* 
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- tr > pommt^ 3"> k— -/mm b<n<t>ftAS 

1 0"~5X 1 0" atoms/cm' tL, ifni§«JE£ 6 0~ 
1 0 0 k e VtLTfTP, n!J£tt^T-5^M#;7c5ii<i: 

Lxi sm\zmTz>7tm* $mmz\t.v> (p> 

Jltm (As) dClTtt'J> (P) €rffl^ 

£, uOi^, f l©f«CD#tl4 16~4 2 1^n 
^Sr##-r-5^M#l7cm^*fr-5VXi7i^D. IBS 
^&9tCfgl <D7frWmmML4 2 2~4 2 5, 4 4 3« 

^10^Fttftffi^4 2 2~4 2 5, 44 3l:tt 10 
1X1 0'°~1 X 1 0" atomic/cm 3 ©SftiBTnS* 
tf^T -5 ^i&^Tt sit £ ^JllTf 3 . 

[0 12 3] ^bT, 136 (C) tC^-T.t^tCl^v'X h 
l:<k5-7Xi' 4 2 6~4 2 7 £J#/&U %2<DY—\L> 

tM*!4 0 4, 4 0 6tC— ^*^t«iS4©^tt^CD 
Sf§ 2 ©^FiisE^SMlgU 2 8~4 2 9 £Jg JEST'S . d©t 
nft^;HTFT^MT5Stt¥##:l4 0 
3. 4 0 5. 4 0 2lii>^F^i'4 2 6-42 7t 
iMSJILT*<. >?#5> (Bj H, ) SrfflUfc-fT 20 
>h*-7 p ftlCj;D. *M«»S£2X 1 0 !0 ~2X 1 0 
"atoms/cm 1 i:^C-5 f£T-5« 
[0 12 4] «±©X@(IJ;0, ^-n-?n©^¥«#: 

1 <£>JfM£©^«Ji4 1 7~4 1 9^*TFTCDy— httgs 

t brawi?-*. ?g i <D&w.<Dmmm 4 2 1 
**#»#«4 0 6 ts&ssmga^Mffit vxmm-r 

-So 4 2 0 teffi^BS*8. 4 1 6teffi*>tHJ8&F*l©IB 

«iUT«ilt4. 30 

[0125] z.oL.Tmmmvmw&mmtL'-cmiiz 

— !f— 7-— ;H£, Sfete^fcr-v K-y-— vjl/T— — Jl/ffi 

(RTAffi) SaWT*ilt*«T€r<5. JUkT— — 
l«fiS*UppmOT, dfSKliO. lppmK 
T©^mi?ia^;4 I T4 0 0~7 0 01C, ttm&HZ\Z5 0 
0~6 0 O'CXrfT^&WTr&D. *HIflTtt5 0 0 
t:TT4l«niI©JRfflaSff "5. fc*£U 4 l 6~4 2 1 tC 40 

[0 12 6] 3 "SIC, 3~1 0 0XO****tf*Ha 
"*>X?. 3 0 0~4 5 OtTl~l 2f%ffi<Dm]U! : W$:n 

-5) £fToTfc&^,> 50 



[0 12 7] fit, |21 8 81 ©I 

4 3 0£SMCg<t->'J3>!|||Tl 0 0~2 0 O nm©JP 

mmmmm4 3 1 1 uxt? u;n»KKXtt*u-r 5 h 

[0 12 8] ^{C, *«tt©£K«t*;*/t 
^»ffiTJgfi£-r^). ^nit T iJK£5 0~1 5 OnmCD 

m±.\zmteX7)l$. — 'OJ± (A 1 ) £3 0 0~4 0 0nm 
©JPSX?J&J5fcU tS*>\ZT ilifc(igftf^> (T i 
N) S£* 1 0 0~2 0 Onm©JS£T®/>£LT 3Ji#tj££ 

[0 12 9] -5-LT. &ft!388Wc^T&4fc¥^#:& 
0V-XMt3>^^ h^^fife-r-5>y-XFI2«l4 3 2 
~434, K K >t«i 3 >;? ^7 H SMt5 F l/-f 

>s*4 3 5~4 3 7£^firr&o 
[0130] £tz, mmmzis^Tte, mi4 4 

1, $fH4 4 0, KK>t®4 3 9, li4 3 85 

[0 13 1] j»X«i4 4 ltt. (I^H4 2 0£fttt¥ 

TttHftVifl*. ^S84 4 0tty-hfg4 2 lt3> 

3 9K»R2ft»ttIB4 0 60FW>iStW:8 
tt-T*. 114 3 8 »AK¥i#K4 0 2 <tm^Wtc» 
ttU M*iftl4 0 2 S«Mi5 0 5©iit L 

[0132] *oy&, BHWUt€£B£f*i£u 

V 9 life - - > ^SiJ J; OCX y 3 1 > if9& 

m\z&r)wmmm4 4 2^^^-r^. «?]?®®tt. ^2 

©»W«feltlK4 3 litC^Sn. liTFTOHH 
>«ffi4 3 9. QI4 3 8©— ffl5£mfc*««-£K!t*. 
«««ia*»l«LT^*. 
[0 13 3] &91tt«K<Dtmtt. BMt-f>5>tfA (I 
n,0 3 ) t^>^^AHtXX'§4 (111,0, — S 
nO, ; I TO) fj:<i:«rX/1-y^ffi^>^^»ft^<h** 
fflV^T^figLTffl^-S.d.ii^-Xf^-g),, Z.V>£oti.ttm<D 

jLy^>?9B.mtemm&<Dmmz&K>ft?. u*>u 4$ 
tc 1 TocDx-/^>y^Jt^^L^-r^^T". x^ 

(In.O,— ZnO) £fflVVCfc&V>„ KflS-f>5? 
C7A^bMi»^«*ffi¥mtttC^n. ITOtC^fLT 
J»^3ttttCt>«nTV»S©T. FK >1I4 3 9. « 
S4 3 8w^aTr»M-r^A l t<nm$kfc&Zffiik-e% 

mmiz. mitwMt (zno ^mvft^n-v&o, 
zizBjuyttDmmm-^mmm&n&zrzMzjjv v& 

(Ga) S*inLfcBMfcffitt (ZnO:Ga) ^f^ffl 
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[0 13 4] ^©.fcofCUT. 3»£<Z>tta«&%3*£ 
bit 7 ? t- -i h U * it* C 

[0 1 3 5] «±©i5{CLT, nftWITFT5 
0 1. pft^HTFT5 0 2. nft^HTFT 
5 0 3£#-TSgg!!llHlS§g&5 0 6<h. B5itTFT5 0 
4. ^§15 0 5 t^#T-5lii*SB5 0 7 

[0 13 6] 0 9O±I0MiA-A' , «^B— 10 
B' T^»rLfcf0r®#. 0 8©MA-A' . «g8B 

0iC:fcl<>T3 0 1~3 0 5«n>^^ hj}x-JUS:^-r. 
[0 13 7] *%R«S® F K >if SK«ttS*T 

[0 13 8] #*«#irrjKTXgfcf£* 

Ktc^M^Tc^^^Dot-'S H-tr>yi!iacDxe«mi 20 
a x h 0 ©faxtcw-^-r -5 ci <h 

mo&iMsfttB&ns. 

[0 13 9] [%K^|R5]*?g£iSJBttTtt. 010 
(A) -010 (B) ©9rB0*ffl^T7W— ;|/K>"— 

-rs. 010 (a) 30 

©#T®0£^:L, 010 (B) «7i?f-f7"i©Sii 

[0140] *f(fi]»«coa«5 0 8 izitwtm&mBSLiE 

iSg7tM«^OA (Cr) 
OTffllStt 1 0 0 nm~ 2 0 0 nm*51Sb 

[0141] mftm±\z*ifanMiiLTmwmmm5 0 

(I TO) I$fflU5^i^5. BT«7te<Z>Si®*£ 40 

s;<«^fc«6tc. mwmmmnmmtei 0 0 nm~i 2 
[0142] T^^^^vh-u^xs^t^n^a^itc 

teSEftffii5 10-51 ldWSm^S. B2ft®l©^l 
JP143 0 nm~8 0 nm^M. Efrl£l£B£fl:¥ttSI 
©SE7 7 9 2^fflH|.;i:^Tt5. /l/f^ hCDffi 
«5° -8° ttSut^S 
[0 14 3] E(olJK5 1 0~5 1 1 ^7f>^t5, 7 
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[0 14 4] 0SLTB^&W X^— ttlBSJttt 

^CJi&^jSSSrlt^fe^tC. X^— tf- ttl. 5-1. 8 

-Sri. 5 wm©ii5^(C^-r-5. 
[0 14 5] ->-;WW5 1 2iz£K)ttfi}&WLtTt7 7-'< 

^©->-;U?PJX=#mffiaS!©XNR 5 6 1 0 - 1 H 

[0146] ttA*m5 1 3 saxsts. ag&tm 
m t mmmm t ommtm < *#3Sfta<§av>fcj&. * v 

[0 14 7] *»»»tftaA3nifc2:fc*«l8U uv 

[0 14 8] ^^Ti>ai©gffi(Cj;D{S^« (05jH!r 

fiE-T^o (01 0 (A) ) 
[0 14 9] A'-y^-f MittiBL *3t«, S»6 

[0 15 0] ft®ttfgftfe©S&*fgft£©1tf&©7tj!i( 

[0 15 1] *%£5 1 6 K*»«ft3t^»«OT*»C 

— ' 14® V * Sl^T? # -5> . 

[0 15 2] S#«5 1 5 «^S»tt*#-T-5^JB*^ 

[0 15 3] *a*»3t*S«»=4i»0*j£TRaifl«« 

*<^T*. (010 (B) ) 
[0 15 4] 

[*ifi«aj] ±9£&mMMM 1 ~*J6^ 6 SUSS LTJP 
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[oi5 5] ^Dmtim^m^tLxit. a^*** 
^fsti-s. -^ne>©-0y£0i 2, iai4(c^-To 

[0 15 6] Ell 2 (A) «/1-y^-;i/3>(fo. — 

##2 0 0 1, @H£A?jS&2 0 0 2, *^SB2 0 
0 3, *-#-F2 0 0 4<8S**tr. *^HJ5r^gI52 10 
0 0 3 (Cjgffl-f ^t^T^-S. 

[0 15 7] 012 (B) likT^^7T'SO. 
2 10 1, «55SP2 10 2, ^PXfjW>2 10 3, j£f£ 
X-f -^^2 10 4, n7fU-2 105, S«tgB2 1 0 
6^£"^if. *^BJ^^*SB2 1 0 2{Cjgffl-r^^t^ 

[0 15 8] 012 (C) ttWJ^>Ua-i' 
-tf;i/3>tfa.-^) T"£D, *#2 2 0 1, 

2 2 0 2, §I&SB2 2 0 3, jff^X-f y ^ 2 2 0 4 , m. 
^g&2 2 0 5^£-£tr. #fgBmi«*gB2 2 0 5 iCjgffl 20 

[0 1 5 9] 01 2 (D) tt^-^Mf-ZXT'KT 
##2 3 0 1 , 3 0 2, 7-AS&2 3 0 

3m&ati, *»wa**«2 3 o 2ci«t4i:ta« 

[0 1 6 0] 01 2 (E) tt^D^A&BftUfcffift 

0, *#:2 4 0 1, *^SB2 4 0 2. Xtf-#g&2 4 0 
3, lBfI*i&#: 2 4 0 4 , IfM'yf2 4 0 5^ 
tt. &i5, HO^I/- V-tefSISS£#£LTDVD (D 30 
igtial Versatile Disc). CD 

[0 16 1] 012 (F) ttTy?M^7f*D. * 
«=2 5 0 1, *^ffi2 5 0 2, SBISB2 5 0 3, Sf^X 
^7^2 5 04, §&gf$ (HSRL&W t££#tr. 
W%mmffl2 5 0 2ICjgffl-r-5C«i:^T^^. 

[0 16 2] 014 (A) tt*#«SST*D, *^2 9 
0 1. ^M2 9 0 2. fMM2 9 0 3. *g 40 
SB2 9 0 4, «lf^7.^-y^2 9 0 5, 7>ft2 9 0 6 

«sss^tr. *»0j<&^*g)5 2 9 o 4izmm-r^z\ii7tfiT 
[0163] 014 (b) m^mm) x*$> 

0 . *#3 0 0 1. «7Kg& 3002, 3003. Gttjg 
*3 0 0 4, SfPX-f ^^3 0 0 5. 7>^±3 0 0 6 
^Sr-g-tJ. *^Wtt**B53 0 0 2. 3 0 0 3 iCjgffl-T 

[0 16 4] 014 (C) aT^yKtSQ, 

3 10 1. 3 10 2. S^gB 3103 ^£"^£f„ 50 



[0 16 5] ^±©#tC. *%B^©jgffl|gHtt®Je)TJ2: 

<=> 75: zmfc^m ^x%mm.t^> z. twins 

[0 16 6] 

[0 16 7] Sfc. 7Y-*K->~ 5r>3"rJI'3F3t£ja 
[0 16 8] *SB9Jfc±fttf7^-;i'F5'-'ir>2''WP 

awn \z t h tt o mmcozLtitimm s n& v> t u 5 sam 
z>z\t&-e%2>. 

[0B©fBi|ifcI&BJ] 

[01] mmrnmi ©7^-;i/K->-^>->-^;i/^r 

S©K»j^j4$r^-r0o 

[0 2] *^^,2©7^-;PKv-y>->v;i'7j 
s:oKa7jffi*^-r0. 

[03] *JS^307^-;i/H->-^>->^;^ 
se©&l!»:#j££^-r0. 

[04] *li^.4(D>'^-;i/K->-'5r>->^;^ 

S:©K«J75ffiS:^T0. 
[0 5] £K&tt3<Z>ttAtttt®ttjE-&&*tttt 

[0 6] ^JS^SI.5©7^^^^vh>Ji'XS«* 

[07] 5IJS^«l5CD7^?^^-7hU^XS«<& 

f^M-r^.xg€-*-r»f®0. 
[08] mmmms(D7^7-^^h^i7 7.m^ 

[09] *JS^ffi5CDT^^^yvh'Ji7XS«© 
BmgB^^t-±®0. 

[010] mmmm 6 ©asum^^e. ^nai^ 

[011] *M«©*^«»o-«**r*Miia. 
[012] ms^j©«Ttis§©-^j$^-r#«0o 



29 

[014] t£«McottA3ft^B^«ldc$^r 

[ii5] V£tem<Dm£km^mw<Dmmjj&z^r& 

[016] ti£*«o«fl*S8f©B»*S**t 
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14 4: yU—A 
14 5: mi W7yU—l* 

14 6: ^2CD1ty^U-A 
1 4 7 : g§3<Z)U-:/:7l— A 
150:81 05B5te#5B3t"r*«!IB 

15 1 : % 1 <B5Stte#56ttT*J8m 
15 2:^1 ©»3teea**3frr*J(HKI 
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[09] [013] 




[01 0] 
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HSffiB] ¥6£l3¥4fl4B (2001. 4. 4) 
[*«*IjE 1 ] 
[JiiE*t#i»*&] WMW 
[fcHEttgUSS^] El 3 

[013] ^*^j«^aig^s»©«fiK^^-riHi8S 
0. 



[#^aiE2] 
mjEtt&mm%] mm* 

[ffilElW 

[014] raMaottA£^gB®B»#&«^-rift 

mm. 



C50 Int. CI. 7 M9JG# FI f-va-K (##) 

G 0 9 G 3/34 G 0 9 G 3/34 J 

F^— 2H093 NA33 NA34 NA42 NA43 NCI 6 

NC34 NC42 ND06 ND08 ND12 

ND32 ND52 ND54 NE06 NF05 

NF09 NF17 NF20 

5C006 AA21 AC21 AC25 BB16 BC03 

BC06 BC11 BC16 BF31 EA01 
FA52 

5C080 AA10 BB05 CC03 DD27 EE01 

EE17 FF11 GG02 GG05 JJ02 

JJ03 IJ04 JJ05 JJ06 KK02 
KK07 KK43 



